One of the key challenges in improving our understanding of farmers' relations with input suppliers is that we do not have direct information about farmers' bargaining power vis-à-vis their input providers. To overcome this problem, this study used farmers' self-reported assessments of their position in the supply chain. Using unique micro-survey data from the dairy sector in Poland, we constructed a proxy of farmers' bargaining power and showed that it helps to explain discounts at which farmers buy feed from input suppliers, in addition to what is explained by the standard variables.
Introduction
Given important changes in the organization of agri-food supply chains that have happened worldwide in recent years, many concerns have been expressed about the unequal distribution of power in the agri-food chain (OECD 2014) . Farmers are often believed to be particularly disadvantaged in these power relations. In response to this, an extensive literature has emerged to improve our understanding of power distribution throughout the agri-food chain. As Bonanno et al. argued , the recent literature shifts from the "traditional" market power explanations to ones including concepts such as bargaining power, countervailing power, buyer power, and the role of contracts as governance tools to manage relationships in the agri-food chains (Bonanno et al. 2018 ). These studies typically show both problems faced by farmers as well as opportunities and solutions to improve their situation (e.g., Dries et al. 2009; Francesconi et al. 2010; Trebbin 2014) .
While the existing literature has considerably improved our knowledge about the functioning of the agri-food supply chain, the evidence it provides comes with two important caveats. The first concerns the fact that most of the existing studies deal with the issue of farmers' bargaining power vis-à-vis their contractors only in an implicit way. This is because we do not usually have direct information on farmers' bargaining power. The second caveat is that the available literature focuses predominantly on farmers' linkages with downstream stages of the agri-food chain and most of the existing studies concentrate on either farmer-processor or farmer-retailer relationships. Our understanding of farmer-input supplier relations in turn is very limited (some notable exceptions include Tiessen and Funk 1993; Jarzębowski 2013; Kuijpers and Swinnen 2016) . This is an important research gap given the fact that virtually almost all farmers need to purchase inputs and for many Soc. Sci. 2019, 8, 63 2 of 13 of them the relationship with an input supplier importantly affects both the quantity and quality of farm produce.
In this paper, we aim at addressing these issues, at least in part. Our two key contributions are as follows. The first is to complement the existing studies by providing a measure of farmers' bargaining power based on farmers' self-reported assessments of their relations within the agri-food supply chain. In doing so, we follow the organizational economics framework (see, e.g., Antras 2016), according to which the agent's position in the value chain is simultaneously shaped by his/her relations towards both downstream and upstream sectors. Accordingly, one component of our proxy of farmers' bargaining power towards input suppliers is farmers' strength vis-à-vis the downstream sectors. Using this proxy allowed us also to go beyond the standard proxies used in the literature to capture the farmers' bargaining power, i.e., the farm size, or the distance between farmers and their contractors. In effect, we could much better control for other determinants of farmers' bargaining power such as having personal contacts, the length of the relationship or negotiating skills (for the discussion about the importance of these factors, see, e.g., Dries et al. 2009; Gorton et al. 2014; Sauer et al. 2012; Swinnen 2007) . To best of our knowledge, this paper is the first to empirically investigate farmers-input suppliers relations using this approach. 2 The second contribution of our paper is to check to what extent our proxy can be used to inform us about the discounts that farmers receive when they pay for production inputs (for related studies, see, e.g., Collins 2007; Gorton et al. 2014; Xhoxhi et al. 2014 3 . As such, the paper contributes to the literature by documenting important insights on farmers-input suppliers relationship.
Our analysis used unique micro-data from interviews with 300 dairy households in Poland. The dairy sector provides the perfect setting for such analysis since potential imbalances in bargaining power have often been discussed with respect to dairy supply chain (Dries et al. 2009; Gorton et al. 2014; Dries and Swinnen 2004) . Moreover, farmer-input supplier relations are quite unique there. First, in contrast to crop farmers whose contacts with input suppliers are mostly occasional and amount to buying fertilizers or pesticides, dairy farmers need to buy feed on constant basis throughout the whole year. Second, to increase their profitability, dairy farmers often decide on custom feeding, which further adds to the complexity of their relations with input suppliers. Third, feed accounts for a considerable share of total costs incurred in dairy production (in Poland, which was the focus of this study, it ranges from roughly 20% to 40% depending on the herd size; Chabuz et al. 2012; Wilczyński 2012) . All this calls for improving our knowledge about dairy farmers' relations with feed suppliers. This paper is an attempt to do so.
The remainder of the paper is organized as follows. In Section 2, we provide the motivation behind our analysis. Section 3 presents our data and empirical strategy. In Section 4, we discuss the results from econometric models. Finally, Section 5 concludes.
Farmers' Bargaining Power-Literature Review
In the context of Central and Eastern Europe, i.e. the region which was the focus of this study, the issue of farmers' position in the agri-food chain has been vastly debated (see e.g., World Bank 2005; Swinnen 2007; Csaki et al. 2008) . Much of this debate has been driven by specific concerns regarding small scale food producers. It has been frequently stressed that in these countries, which experienced almost fifty years of the communist dictatorship, farmers are usually poorly capitalized and thus have limited bargaining power. This is notwithstanding the fact that they are often essential to a region's economy and employment (Csaki et al. 2008) . It has been also shown that the changes taking place in the agri-food supply chain, such as consolidation of downstream segments and implementation of food 2 A similar strategy was used by Fałkowski et al. (2017) . Their study however analyzes farmers' relations with the processing industry and its focus is not on farmers-input suppliers relations. Farmers' perception has also been extensively used in the literature studying the functioning of agricultural cooperatives (see, for example, (Osterberg and Nilsson 2009) and the citations therein).
Soc. Sci. 2019, 8, 63 3 of 13 quality standards (Swinnen 2007; Gorton and White 2007; Dries et al. 2009 ), have been importantly affecting farmers' bargaining power in the chain. Further, several concerns have been expressed that these changes may have left farmers in a disadvantaged situation vis-à-vis their contractors.
That being said, the existing evidence in this respect is almost exclusively based on studies exploring farmers' relations with the downstream industry. In contrast, our understanding of the relations between input providers and farmers is very limited. This is quite surprising, especially given the fact that there is a broad consensus that differences in input mix used by farmers can account for a large share of productivity differences across farms (Sachs 2004; FAO 2012; Wiggins and Brooks 2012) . Essentially, there are two channels through which this effect may take place. On the one hand, farm inputs directly impact the quantity produced. On the other hand, they may allow producing output of a higher price-adjusted quality. Either way, access to modern inputs should allow farmers to increase their profits. It is often believed that usage of specialized farm inputs could be an important way to reduce rural poverty and contribute to food security (see, for example, FAO 2012). In this context, the fact that we know relatively little about the relations between farmers and input suppliers is something that should draw our attention. The lack of empirical evidence is especially pronounced when we turn to economies in which agriculture still accounts for a relatively large share of rural GDP or employment, such as Poland, the country which was investigated in this study. 4 The focus on farmers-input suppliers relations seems to be justified also for another reason. In line with the organizational economics approach, an agent's position in the value chain will be simultaneously shaped by its relations towards both downstream and upstream sectors. Thus, improving our understanding of farmers' relations with input suppliers might be indispensable for better understanding farmers' relations with the downstream industry. To see this, recall that access of farmers to modern inputs will importantly influence the technologies they use and thus affect the quantity and quality of farm output. Consequently, it will determine the surplus that will be later distributed between farmers and processors/retailers. Access to farm inputs, and therefore relations with input suppliers, might be especially relevant in the presence of imperfect contract enforcement/contract incompleteness. This is because, under these circumstances, farmers might be particularly reluctant to invest in new technologies. The reason for this is that after incurring sunk costs of these investments they may become more vulnerable to being held up by processors/retailers. Favorable relations with input suppliers can mitigate these phenomena by decreasing the level of sunk costs. Importantly, these considerations might be particularly relevant in our context as contract incompleteness and problems with contract enforcement have been frequently identified in transition countries (Gow and Swinnen 2001; Gorton and White 2007; Swinnen 2007) .
The need for improving our understanding of farmers' bargaining power towards their contractors is often recognized (OECD 2014). However, while the issue of the distribution of bargaining power in the agri-food chain is frequently debated (e.g., Dries et al. 2009; Francesconi et al. 2010; Trebbin 2014) , the received literature rarely analyzes it explicitly. Often power relations are accounted for only indirectly. Those papers which try to include them in the analysis use various measures to approximate farmers' bargaining power. Probably the most common way to do so is to control for farm size or farm's location (see, e.g., Barrett 2008 or Dries et al. 2009 ). In addition, especially recently, the literature associates farmers' bargaining power more and more with the issue of output quality (see, e.g., Swinnen 2007) . Further, it is sometimes noted that farm size and product quality may go together as smaller farms, compared to larger ones, are more likely to face credit constraints. In effect, they may 4 Soc. Sci. 2019, 8, 63 4 of 13 lack the necessary investment funds to upgrade quality of their output. In effect, they are likely to suffer from weaker bargaining power not only due to not being able to offer large supplies, but also because they fail to deliver products of high quality. That said, since quality issues are not easily measurable, these arguments are rarely tested with the data.
While the abovementioned aspects may definitely affect farmers' bargaining power vis-à-vis agricultural companies, focusing just on them seems to become unsatisfactory at some point. This is because such approach does not allow taking into account that farmers-contractors relationships may be quite complex and depend on many other factors in addition to those mentioned above. In fact, there is some evidence suggesting that farmers may derive their bargaining power from such factors as contract enforcement, distribution of property rights, mutual loyalty or product specific investments undertaken by the farm affecting its input-output mix (Gorton and White 2007; Dries et al. 2009; Sauer et al. 2012; Gorton et al. 2014) . Other examples include farmers' personal connections or their (intrinsic) ability to negotiate prices (Do Prado and Martinelli 2016) . All this suggests that farmers' bargaining power in the agri-food chain would depend not only on various tangible assets they possess, but also on the way in which they perceive strengths and weaknesses of themselves, their contractors and the environment in which they operate . The problem though is that most of these aspects are hardly observable and thus very difficult to measure.
In this paper, we try to address these concerns and complement the existing studies by proposing an alternative way to proxy for farmers' bargaining power. More specifically, while controlling for farm size, distance between farmers and their contractors and output quality, we attempted to capture other factors that are likely to shape bargaining power in the agri-food chain with farmers' self-reported assessment of their strength. As such, our approach can be related to a growing literature showing that subjective beliefs or individual perceptions might provide important additional insights to that obtained from more objective measures (see, e.g., Leggett 2002; Marette et al. 2012; Lusk et al. 2014) .
Below, we briefly present the data and the way we construct our proxy for farmers' bargaining power. We also show what empirical strategy we apply to test the relationship between this proxy and prices which farmers pay when dealing with input suppliers.
Empirical Strategy

Data
Our empirical study was held in June 2014 in Mazowieckie region, which is the largest milk producing region in Poland. The survey was conducted among 300 individual dairy farms through face-to-face interviews using a standardized questionnaire. The sample was designed to be representative at a regional level with respect to the farm structure according to the herd size.
In principle, the survey gathered information as of 2013/2014. However, thanks to some retrospective questions, we could also control for the main dynamics taking place at the farm between 2004 and 2013/2014. The survey data include detailed information about farmers' relations with feed suppliers. In particular, we know with how many suppliers farmers may potentially contract feed; how long they have been contracting with their current supplier; with what discount they buy feed; and whether they buy it directly from a feed producing company or through the intermediaries.
Constructing a Proxy for Farmers' Self-Reported Bargaining Power
When constructing our proxy for farmers' bargaining power vis-à-vis input suppliers, we tried to integrate two key points . First, our focus was on farmers' beliefs about the extent to which they can be substituted for by their contractors. In doing so, we followed the organizational economics approach, which emphasizes that the bargaining power of the firm is increasing in substitutability of its inputs since the suppliers' threats are less effective in that case. In other words, bargaining power of the firm is the stronger the smaller losses it incurs when it decides to contract inputs outside of the specific relationship (compare with Bowles and Gintis 2008) . This suggests that with more suppliers it should be easier for the firm to find a suitable input supplier. It should be noted that using farm size or the distance between a farm and its contractor to proxy for bargaining power can explain this aspect only imperfectly. This is because, neither of them allows controlling for the relative strength of a given farm, which depends not only on its own assets, but also on assets which are at the disposal of other farms in the neighborhood. The second point emerging from the literature, which we tried to incorporate when building our proxy for farmers' bargaining power, is that farmers' relationships with input suppliers might be affected by the relationships that farmers have with the processing industry.
Having this in mind, the survey that we used in our empirical analysis included a range of questions that aimed at capturing the two features just mentioned. To elicit farmers' subjective opinion on their position in the agri-food chain vis-à-vis input suppliers, we focused on farmers' answers to the following question: "How easy it would be for your feed supplier to find substitute for your feed purchases?". In addition, to take into account that farmers' bargaining power vis-à-vis upstream sectors might also depend on farmers' relations with downstream sectors, we analyzed farmers' responses to the question: "How easy it would be for your dairy company to find a substitute for your milk deliveries?". 5 The distribution of answers to the two questions that we used to create our proxy is presented in Figure 1 . As depicted, farmers who perceive themselves as strong (weak) in their relations with input suppliers tend to also perceive themselves as strong (weak) in their relations with processors. This in turn suggests that farmers' bargaining power towards input suppliers and farmers' bargaining power towards processors can be linked to each other. other words, bargaining power of the firm is the stronger the smaller losses it incurs when it decides to contract inputs outside of the specific relationship (compare with Bowles and Gintis 2008) . This suggests that with more suppliers it should be easier for the firm to find a suitable input supplier. It should be noted that using farm size or the distance between a farm and its contractor to proxy for bargaining power can explain this aspect only imperfectly. This is because, neither of them allows controlling for the relative strength of a given farm, which depends not only on its own assets, but also on assets which are at the disposal of other farms in the neighborhood. The second point emerging from the literature, which we tried to incorporate when building our proxy for farmers' bargaining power, is that farmers' relationships with input suppliers might be affected by the relationships that farmers have with the processing industry.
Having this in mind, the survey that we used in our empirical analysis included a range of questions that aimed at capturing the two features just mentioned. To elicit farmers' subjective opinion on their position in the agri-food chain vis-à-vis input suppliers, we focused on farmers' answers to the following question: "How easy it would be for your feed supplier to find substitute for your feed purchases?". In addition, to take into account that farmers' bargaining power vis-à-vis upstream sectors might also depend on farmers' relations with downstream sectors, we analyzed farmers' responses to the question: "How easy it would be for your dairy company to find a substitute for your milk deliveries?". 5 The distribution of answers to the two questions that we used to create our proxy is presented in Figure 1 . As depicted, farmers who perceive themselves as strong (weak) in their relations with input suppliers tend to also perceive themselves as strong (weak) in their relations with processors. This in turn suggests that farmers' bargaining power towards input suppliers and farmers' bargaining power towards processors can be linked to each other. . The figure presents the number of respondents according to their answers to questions: "How easy it would be for your dairy company to find a substitute for your milk deliveries?" and "how easy it would be for your feed supplier to find substitute for your feed purchases?". The numbers on the axes from 1 to 5 refer to answers "very easy", "easy", "neutral", "difficult", and "very difficult", respectively.
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Both were Likert scale questions. The responses, on a five-point scale, ranged from "very easy" to "very difficult". . The figure presents the number of respondents according to their answers to questions: "How easy it would be for your dairy company to find a substitute for your milk deliveries?" and "how easy it would be for your feed supplier to find substitute for your feed purchases?". The numbers on the axes from 1 to 5 refer to answers "very easy", "easy", "neutral", "difficult", and "very difficult", respectively. The strong interrelation between the two was confirmed by Mokken scale analysis and principal component analysis, which both suggested that farmers' responses to the two questions presented above can be used as an indicator for a single latent variable. 6 We refer to it as farmers' bargaining power. Based on this, we defined a subsample of farmers who could be treated as having (relatively) strong bargaining power in the agri-food chain. These are 36 farmers who answered both questions "difficult" or "very difficult". 7 Analogically, we defined a subsample of 74 farmers with (relatively) weak bargaining power. These are farmers who answered both questions "easy" or "very easy". 8 3.3. Empirical Model: Explaining the Impact of Farmers' Bargaining Power on Discounts Received from Input Suppliers
In our empirical analysis, we checked whether farmers with more bargaining power, according to the definition presented above, receive more favorable prices when dealing with their input suppliers than farmers with weaker bargaining power.
Investigating this issue was based on estimating the following model:
The dependent variable p i is a discount (in %) at which a farmer i buys feed. It is reported by farmers themselves and refers to the average discount which farmers receive when purchasing feed. The reference category is the price mentioned in a price list distributed to farmers by feed suppliers. The reason to focus on discounts received rather than prices paid was that prices for feed are not comparable across farms. This is because farmers often use various feed blends. 9 As far as explanatory variables are concerned, our focus was on the variable strong. It is a dummy variable equal to one for farmers classified as having (relatively) strong bargaining power, as defined above, and equal to zero otherwise. 10 The next variable, size, measures the size of a given farm and is defined as the (logarithm of) number of cows. 11 The variable distance in turn measures the distance in kilometers between a farm and its feed supplier. Including these two variables allowed us to see whether our key variable of interest added anything to what we can get by using standard proxies for farmers' bargaining power.
Vector X denotes a set of other controls which are introduced later in the text. In all estimations we included municipality fixed effects. Municipality is the lowest administrative unit in Poland and, according to the nomenclature used by Eurostat, it corresponds to LAU 2 region. Thanks to this inclusion, our findings exploited variation within farmers from the same neighborhood and thus should not be driven by (potentially large) differences between municipalities. The error term ε i captures all other omitted factors. 6 The results of these analyses are not shown for brevity but may be obtained from authors upon request. In the Mokken analysis, the Loevinger's scalability coefficient was equal to 0.403 and thus above the threshold of 0.3 suggested in the literature. It allowed us therefore to assume that responses to the two questions can be considered as unidimensional measure. A principal component analysis of these data in turn led to one eigenvalue larger than 1 (1.39) (Malak-Rawlikowska et al. 2017). 7 In Figure 1 , these farmers are located in the upper-right corner and they are marked in red. 8 In Figure 1 , these are farmers located in the bottom-left corner and they are marked in green. Looking at the role of discounts in the context of farm inputs is not new and can be found also elsewhere. See, e.g., Duflo et al. (2011) who showed that small discounts on inputs costs (in their case fertilizers) may have an important effect on increasing the usage of inputs. 10 To test the robustness of our results, we also applied an alternative strategy to define this variable. More specifically, we limited our sample to strong and weak farmers only, i.e. we excluded from our analysis all farmers with a moderate bargaining power. In that case, our key variable of interest was defined as equal to one if a farmer is relatively strong and zero if farmer is relatively weak. Using this approach, the coefficient on the variable measuring farmers' bargaining power was larger in magnitude. It was not always as precisely estimated (due to smaller sample size) but remained statistically significant at least at 10% level. These results are not shown for brevity but can be obtained from authors upon request ). 11 Our results remain qualitatively the same if instead we use milk quota in kg. The specification presented above was estimated using tobit model. This choice was motivated by the fact that our dependent variable is censored from below and takes many zeros (for those farmers who report discount equal to zero we do not know whether the price paid is not higher than what is normally charged for a given type of feed). 12 For this kind of data, simple OLS method provides inconsistent estimates (see, e.g., Long 1997). In the paper, all standard errors are robust, clustered at the feed supplier level to allow for an arbitrary variance-covariance matrix capturing potential serial correlation in the residual term.
Results
Descriptive Analysis
We started with analyzing farmers' overall assessment of their relations with feed suppliers. To do so, we investigated responses to the question "How do you assess your relationship with your feed supplier", which aimed at capturing the level of farmers' satisfaction with their current contractors. A great majority of our respondents (94%) perceives the relationship with feed supplier as either good or very good, and never as bad or very bad. We also found that farmers have on average a long and stable cooperation with feed suppliers (6.5 years). This was further confirmed by the fact that within the last 10 years the average number of changes of feed suppliers is equal to 1.1. Further, over the last 10 years, roughly 45% of farmers have not changed their feed supplier even once. Interestingly, this stable relationship takes place notwithstanding the fact that over 90% of farmers in our sample do not have a written contract with feed suppliers. Moreover, a great majority of our respondents (94%) believes changing feed suppliers would be relatively easy for them.
There are two main channels through which the surveyed farmers buy feed: a direct purchase from a feed producing company and a purchase from an intermediary operating in the animal feed sector (e.g., local shops, which offer different feeds). Overall, 45% of our respondents purchase feed directly from the feed producing company and 49% source feed from the feed intermediaries. Farmers can also buy feed through the dairy processing company, but only 4% of our respondents used this source of feed supplies.
Our data also provide interesting insights on price negotiations between farmers and feed suppliers. Fifty-nine percent of farmers answered that they negotiate prices of feed. This share is much higher among farmers who purchase feed from producers (71.7%) than among farmers who buy from intermediaries (47.3%). The frequency of negotiations is positively correlated with the farm size and the discount level (in both supply channels). This suggests that larger farms more often negotiate prices and that the negotiations may indeed produce the desired effects in the form of more favorable prices for farmers.
Further insights on farmer-feed suppliers relationships are provided in Table 1 . The table shows descriptive statistics for our entire sample (Column (1)) and also for subsamples created according to farmers' perception on how confident they feel about their bargaining power in the agri-food chain (Columns (2)-(4)).
First, farmers who perceive themselves as relatively strong in the agri-food chain (Column (2)) have significantly larger herds and farms then weak farmers (Column (3)). It is important to note that this difference is persistent over time, as we observed it both for 2013 and 2004. Further, strong farmers receive, on average, significantly higher milk price than the weak farmers. This could be determined either by a larger quantities of milk delivered or by some factors affecting farmers' bargaining power. The quality of milk however does not seem to be the driving factor as we found no statistically 12 As an alternative, we also tried to estimate the main equation of interest using zero inflated model. The results obtained using this method are qualitatively the same as the one using tobit approach. They are not reported for brevity but may be obtained from authors upon request.
significant difference between strong and weak farmers as regards milk quality parameters (fat and protein content). Is it possible to get better conditions by group negotiations with feed supplier ** (% of yes) 63% 83% 57% 61% a "Strong" farmers (see Figure 1 ) have strong bargaining power vs. both feed supplier and dairy processor; "weak" farmers have weak bargaining power vs. feed supplier and dairy processor; and "other" farmers are all those remaining apart from this two extremes. *** p < 0.01, ** p < 0.05, * p < 0.1 significance levels calculated for a difference between strong and weak farmers. Standard deviations are given in brackets. Source: Authors' calculations based on the survey sample (Malak-Rawlikowska et al. 2017).
Importantly given our focus, 54% of farmers report receiving some discount from input suppliers. The mean discount is 3.1%, the median is 2%, and the largest discount is 18%. Interestingly, sample averages do not allow us to argue that the two groups under study differ in terms of the discount obtained from feed supplier. Although the discount for strong farmers seems to be higher than for the weak ones, the difference between the two is not statistically significant. According to the opinion of farmers, the discount mainly depends on the size of feed purchases (60% of farmers declared this) and being a loyal client (36% of respondents mentioned this answer). This is confirmed by the fact that discount level and size of the dairy herd are positively correlated. The relationship in question however, although highly statistically significant, is not that strong (the correlation coefficient is equal to 0.31; p < 0.01).
About 63% of farmers having relatively strong position is buying feed directly from the feed producer instead of intermediates. This share is larger than that observed for farmers with a relatively weaker bargaining position (42%) and this difference is statistically significant. In addition, compared to farmers with weak position, farmers more confident about their bargaining power more often consider changing the current feed supplier, tend to have significantly larger choice of potential contractors and more often negotiate prices (Table 1) .
The two groups do not differ in terms of age, sex or farming experience. However, the differences can be observed between farmers with strong and weak position in terms of their belief about the effectiveness of group negotiations. Weak farmers, more often than strong farmers, agree with the opinion that collective action may be helpful in getting more favorable conditions from feed suppliers. This suggests then that farmers' bargaining power may be determined also by their attitude to cooperation.
Based on the analysis presented above, we can assume that farmers from our sample are not in the disadvantageous position versus feed suppliers as they can negotiate prices and receive discounts, even though they do not have a written contract with suppliers. We next tried to see whether the bargaining power that farmers have in these relationships translates into higher discounts which they can receive when buying feed.
Impact of Farmers' Bargaining Power on Prices of Feed
With the use of econometric modeling, we investigated the relationship between our proxy for farmers' bargaining power and discounts on prices of feed. While doing so, we controlled for variables describing farms' characteristics, which are commonly assumed to determine farmers' negotiating position such as farms' size or location (Sauer et al. 2012; Xhoxhi et al. 2014) . We also controlled for other factors that may correlate with farmers' bargaining power as suggested by the statistics reported in Table 1 . Table 2 presents our results. Column (1) reports the first specification which includes only our key variable of interest and municipality fixed effects. We found a positive coefficient that is statistically significant at 10%. It implies that feeling strong within the agri-food chain results in a discount larger by 1.89%. This is a considerable effect given that the average discount in our sample is 3.13% (with standard deviation equal to 0.037). As shown in Column (2), we added variables measuring farmer's age and education level. 13 This was done to capture farmer's human capital, which can affect both the way the farm is managed and the relationships with input suppliers. Including these variables had almost no impact on the effect of our key variable of interest.
As shown in Column (3) we tested the robustness of our results to some other covariates: herd size and three variables describing the environment in which a given farm is operating (the number of feed suppliers that a given farmer could potentially approach and two dummy variables indicating whether in the farmer's neighborhood there are also other farms). This way we controlled for the fact that feed suppliers may favor clients clustered geographically to minimize transport costs. As expected, the coefficient by the variable measuring herd size is positive and highly significant, while the other covariates are not statistically significant. Most importantly, however, our key variable of interest instead remains significant at 10% and of similar magnitude as before.
As shown in Column (4), we extended our analysis by incorporating two additional variables to account for the fact that feed suppliers could favor and preselect farmers for the future cooperation. For that purpose, we included a dummy variable distinguishing farms that from time to time obtain some services from feed suppliers free of charge. We also added a dummy variable distinguishing farms that obtain regular consulting services regarding feeding their herd. Both variables entered our regressions with a positive sign and are statistically significant, which support the above-mentioned hypothesis. It is important to note that the effect of our key variable of interest remains as before, notwithstanding the fact that age and education variables become now statistically significant.
As shown in Column (5), we included three additional variables: having written contract with feed supplier, experiencing problems with carrying out the contract with feed supplier, being a member of a producer group or having a successor to take over a farm. None of these variables is statistically significant. However, our previous results remain robust in this specification.
Finally, Column (6) presents results of the specification in which we checked whether anything changes if, in addition to herd size, we also included a variable measuring the growth of milk quota over the period [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] . While the coefficient on this variable is positive and statistically significant, our main variable of interest remains to be significant at 10% and of similar magnitude as before. 14 Overall, therefore, we foud a persistent positive correlation between farmers' bargaining power in the agri-food chain and the discount at which they buy feed from their suppliers. This is noteworthy, as this effect holds in many specifications in which we controlled for a range of factors that are likely to shape farmers' bargaining power. Our proxy therefore seems to provide additional insights to that coming from using standard variables describing farmers' bargaining power in the agri-food chain. It needs to be clearly noted, however, that our findings are based on cross-sectional data and therefore they might be potentially biased due to unobserved heterogeneity. This caveat needs to be kept in mind while interpreting our results.
Conclusions
Most of the existing studies on a situation of farmers in the modern agri-food supply chains concentrate on either farmer-processor or farmer-retailer relations. In this study, we aimed to adopt a different focus and to improve our understanding of the backward vertical spillovers between the farmers and input suppliers.
For that purpose, we analyzed data from 300 dairy farms in Poland. While caution needs to be exercised in making claims about external validity, we believe that what we uncovered here might be of broader interest. This is because the restructuring that has been taking place in the Polish dairy sector resembles, in many aspects, the changes observed elsewhere.
Our contribution is twofold. First, we documented farmer-input supplier relations and showed that farmers from our sample do not seem to be in the disadvantageous position versus feed suppliers. They can negotiate prices, have alternative contractors and receive discounts on prices of feed. Further, a great majority of farmers perceive their relationship with feed suppliers as either good or very good. This is consistent with the fact that we found that farmers have, on average, a long and stable cooperation with feed providers. Importantly, this is despite the fact that over 90% of them do not have any written contract with their input suppliers.
Second, according to the results of our study, farmers' self-reported bargaining power is a good predictor of the discounts they obtain when buying feed. Especially, farmers who perceive themselves as being "strong" in the agri-food chain receive higher discount from feed suppliers than farmers who believe they have weaker position. It is important to note that these results remain robust when we control for a number of other potential determinants of the discounts. Our findings suggest, therefore, that taking into account farmers' subjective assessment of their bargaining position in the agri-food chain may provide additional insights into farmers' bargaining power understanding. With this approach, we go beyond standard variables highlighted in the literature, such as farm size or farm's geographical location. Testing these results to other methodological approaches and/or in other geographical contexts seems to be a fruitful line for future research. 
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